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DML idnesy Suo, Within Soviet Vecuum o

Ube Ceénier ut Frj'azino o 25X1

tie tubde macalier), o
SC .ot Tube Cenver at P'ryazino.
‘rom thc rest oy

Lucuied within cie
Yihls tube muachiy €7 Loy whic | was separate

che wlant was Gevoiag to the design und prototyse censtruction
ol speciacized :hube—mﬁnui‘acturin‘g equiument, and inciused vacuwn tube model
shop with the equipment needed for Iimited tube construction
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k. ‘ ’—| in i9k6 there were ants 25X1
wenty-rive employees,—owr—tr o B
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) iseigners ung
Uirée” nundred  ang rity enpinecrs

or workers
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‘ ‘thc tube machinery shon

25X1

2o fryaeinot

25X1
Zraining of Soviet Technlcai Personnel/Access (o US Technical Deta
5. Soviet engineers end technical personnel tre well educated and weil Lr:vined.D 25X1
|:|purl;1culzu'ly impressed by the high grade work Soviet designers were CupauT
of doing. Soviet engineers ar

¢ continualiy studying and trying to improve their

academic degrees which will gi.e them an opporiunivy 25X1
to obx,ain'betner pogitions. They are given o 1Cp ralse in pry {'or each foreign

lan.wage in w.lch they become ArOoLackent. AL, or Ll OB Lovivi eivelronics
enginecrs spenk English. They arc entitled Lo continue Lheiy cducatisn and stuiics
at fovict insiltutions op learning until tiey reaca Jorty yerrs of age, Current
patent draving'frqm all over the world nnd curreatl Coreign technienl llteraturc,
parLiculnr;y from the United Statcs,are wvalluble o Soviet clectroniea technical
persomnel. Twenty-five different teohniceal acriculenls trom Lhe initeq states

related to electronics were vithin six montis o their publieatiorn
in the United States.

“eenleal knowledge and to win

! ) 25X1
v the fact ihat gue 1949 R
cdltion of the 1200 DACT 000K by Scul Dushm: e€neral Electric Company,

Urrengeiady, was translated inse Ruscinn, a

“ila & supplement on new Soviet improve-
i ments, sund distributed in the USSR by 1950. Five or ten copics of this Soviet
' transiation of Dushman 's *¥2 used by the personnel in & . tube machinery shop
there were 20,000 copies or i
orloted and were available at 100 rublos 25X1
REa0IeL who used the book in their vork 25X1
So-let technical personncl
n elcetronics thu‘ii":‘;bme US weehnica)
& conereie i{llustretiom or tre

«

ot Fryazino
Soviet trancIotion of Lushman's vook
apiece in loscow, Soviet technicen
obtlained the book free’.

nave a better knowledge o
personne].

effectiveness of Soviet educ

25X1

25X1

aLion,

more advanced subjects in mathematics, physics , chumlsiey and botany
lu the 8th grade than were .taught in the_9t}) grude in Germuny,

in USSR

25X1

Materials for the 2rodueticon of Ziectron Tubes

Oy

In 1947 <he Supnly of speciaiiged production miterials Top the uanuiacture o 25X1
electron tube and tube machinery was very limited, but by 1951
completely changed: ‘Tungstén and molhdones o in geod
supply. JStainless steel and duralumimun sheets vore svnilable in quantity for use
in tube machinery. The alumim.mi alloys were of unusueliy rood quality and were
available in lerge sizes: Good technical glass wasg availabie,

this picture
il vacuum melted copper weire

Goncre-l Trocedure nng Mcthod of Design and Henufacture of

T. A Soviet government ageney would e
for some uew tyoe of tube machiner

Prototype Tube Machivery

stablish requirements, including specifications ,

Y. There was at hand a lentis 8 Yy of
diiferent types of forecign tube neking machinery, It was
practice in the tube machloery shop to select aud TOPY The be

st parts fi'u
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" the foreign machines _zivdilable, and then try to combine thein into a machine which 25X1
would be betver than any from whieh the parts had been selected.. After the design .
of & machine was completed, we would' construct a machine which would be uged as a i

profbtypq, for large scale production of the machine elsewhere in the USSR, ‘

Sometimes, Fowever,. if .the Soviets were ‘particularly pleased witi i .

machine they would. ‘hut_thLrt cepied cox.'npletely‘.’;:DJAJﬂ_'JLLEAﬂ“MJﬂuAT"I 25X1
completely = German venca spot-welder.

Some Machines Designed and Built

8. Some of the machinery which we designed and built in the tube mechinery. shop at .
Fryrzino vas ms follious: : i ‘

2. _Gopies:_ (single-turretv sealing and exhaust mach’nes) units .

b. Sealing and-exhaust.machines.modelled after late model Lorery 25X1
equipment vith separate 20 head exhaust and 24 head sealing
. turrets.  The production or .index speed of these units vag
700 to 750 tubes per hour. “Exhaust units were equipped with two
stage oil diffusion pumps-at each port. .These . S were' d
from the model VMFS 0il diffusion munn

‘ J Tie"Soviets had ean
mple supply of the special type oil required by these Pumps and:
other special type oils.” .

. 25X1
c. Copies of‘ ‘autmnati?: grid-winding lathes, 25X1
d. Good glass~blowing lathes, equipped with variable-speed drivec
' simidar to modern.US units. (Soviet glass-working equipm:nt was
excellent..)
25X11
€. HMachinery for the manufacture of miniature tubes.

f. Equipment for shock, vibration ond acceleration tests.

Tube testing
centrifuges for use at 100 G's and 200 G's.

Subniniature Tubes

9. ‘l;he task to design machinery for large ‘quontity mechanized
production of subminiature tubes of the smallest types using cylindrlical bulbs and
round button stems. After a few months, however, this project was dropped st
Fryazino, |:|it is possible that this project was continued in Siberis.

.Magx_xetrons

— o 25X1
10. to design a very large 100 kw controlled atmosphere
ng rurnace. This furnace was probabl

ly for use in brazing operations in the
manufacture of magnetrons. Vacuum refined copper of. extremely high qQuality was

available in quantity for the manufacture of magnetrons.

" Klystrons
AL

11¢  The Soviets watched closely the »dev_el.opfrpent of .klystrons throughout the vorld, 25X1
. and are probab;y in a gc’x)d position relative to development and production.

Reliable Tubes

i2. @ specific indication of a "reliabie"tube prograu as such. The Soviets,
ever, payed considerable attention to quality improvement and extensive work

was dons on &il types, both mechanical and magual » of aging racks.
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Cathode Ruy 'fubes

13, the design of nechanized equipment for the manulacture of' cathode
ray lubes, including conveyor screen-settling systenms, séalingvmachines, ahd\exh&ust
dollies. The major difficulty was that the size of the cathode ray tubes ‘lept
increasing faster than the machinery was buili:. The first equipment was begun
for 7-inch tubes, then changed to lh-inch tubes, then to 17-inch tubes. )
Plant Layouis
k. -

_ uhe‘dcqiga:ur'compléte layouss .
Trom p.ast furnace to bulb box" {or vocuwd Lubzs pients, fhe scope of these
projects varied from a condensed Swmary of required facilities to compietely
detailed plans,.including ten-Toot architectural building sketches and floor plans.
Such projeets appeared to be in response to inguiries from planhing groups; and dig
not necesserily indicate serious consideration of new construction. In 1951, one
such new project was initiated in which the planned production capacity was of'a
magnitude s0 large as to seem to be unrcas 3 ic However, considering
the popuiation of the Communist world it is ' possible that the Soviets seriously
planned such & projéect. 4 serious industrial handicap seems to be the inflexibility

‘ the Soviet planning system. An important
shift in the tube industry operations night r

equire three years,

Fryazino Sovie: '“ube Center as a Whole

15.  Because, of Soviet securlty regulations of what went on in
the eleciron tube installation’at Frya: S lergely confined to w

place

in the tube machinery shop in that insteilation. in other
parts of the installation there was conducted researc on, the design of, and the

- manufacture of a very wide var

iety of electron tubes, .ncluding receiving' tubes,
mercury rectifiers, cathode ray tubes ~n gnetrons and klystrons ang
other special-purpose types. there weve in operation at this
instailation somewhere exoun Tl Compiete Tube-making units. \
) rough estimate that there were employed between eight and ten thousand people in
the entire Soviet Tube Center at Fryazino.

orobably me

Tube pdachinery Manufacturing Plants

16,

the locasi the plants in US3K which manufactured in quantity the
tube-mnking machiner esigned and for which built prototypes at
Fryazino. - one was located at Saratov and others
may exist im moscow, eningra OVOsIbirsk.

‘Tube Plants
S X aaLs

7. Pelefunken-type exhaust machizes for the manufacture of tubes were
: Ocated a’Tashkant and Hovosibirsk.
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